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Listing of Claims: 

1 . (currently amended) A method for repairing a damaged myocardium in a 

mammal, comprising: 

a) providing a three-dimensional porous polysaccharide matrix; 

b) introducing mammalian cells into said matrix; 

c) growing said cells in said matrix in vitro, until a tissue-engineered biograft is 
formed, comprising a contracting tissue; and 

d) transplanting the tissue- engineered biograft onto the myocardiid tissue or 
myocardial scar tissue of said mammal, optionally previously removing scar or 
dead tissue from the site of implantation; 

wherein the mammalian cells are colootod from th e group con si sting o C fetal 
cardiomyocyte s ; neonatal cardiomyooytos, adult cardiac oo ll B r jibroblasts, smooth ma s e l ooell s , 
ondotholial cells, sk e l e tal myoblasts, mcs e nchymal - stom colls and ombryonio stegi-eeHs; and 

wherein said polysaccharide matrix further comprises controlled-release polymeric 
microspheres, said microspheres being capable of releasing soluble angiogenic growth factors in 
a controlled manner. 

2. (original) A method according to claim 1, wherein said polysaccharide matrix 
comprises an alginate polysaccharide. 

3. (previously presented) A method according to claim 1, wherein die 
polysaccharide matrix generates a scaffold. 

\ 4. (canceled) 
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5. (currently amended) A method according to claim 3, wherein the saidj nammalian 
cells are combined with at least one of endothelial cells, fibroblasts, or smooth muscle cells 
compri se? 

a} fetal oardiomyooyt o s or noonatal cardiomyocytoo or mixtures di o roof ; aad 

b) endothelial cel l s, oardiofibroblafitc or smooth musclo coIIg o r mixtures th e r e of . 

6. (original) A method according to claim 5, wherein said endothelial cells form 
capillary-like tubes within the scaffold, 

7-8. (canceled) 

9. (original) A method according to claim 1 ? wherein said myocardial damage is due 
to myocardial infarction. 

10. (original) A method according to claim 1, wherein said myocardial damage is due 
to congenital heart defect. 

11-15. (canceled) 

16. (currently amended) A tissue-engineered cardiac biograft for transplantation into 
myocardial tissue or myocardial scar tissue, comprising: 

a porous polysaccharide matrix comprising controlled-release polymeric 
microspheres capable of releasing soluble angiogenic growth factors; and 

mammalian cells comprising s elect e d from tho g r oup consisting of fe tal: 
cardiomyocytes, n oonatal caxdiomyocytoo alone or in combination with at least one of t-adak 
cardiac co l Lfr fibroblasts, smooth muscle cells, or endothelial cells , sk e l e tal myoblast s; 
mesenchymal stom -o olls and embryonic ctom colls ; 

wherein said cells have been cultured in said matrix in vitro. 
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17. (original) A tissue-engineered cardiac biograft according to claim 16, wherein 
said polysaccharide is an alginate. 

1 8. (previously presented) A method according to claim 2, wherein the 
polysaccharide matrix generates a scaffold. 

19. (currently amended) A method of preparing a three-dimensional tissue-engineered 
biograft comprising: 

a) providing a porous polysaccharide matrix comprising microspheres capable of 
releasing soluble angiogenic growth factors; and 

b) co-culturing the porous polysaccharide matrix in vitro with mammalian cells 
comprising nol o ctod from the group consisting of fetal cardiomyocytes alone or in combination 
with at least one o f, n e onatal - eardiomyocyt e o, adult cardiac colls, fi broblasts, .smooth muscle 
cells, orendothelial cells , sk e letal m y oblasts, mes e nchymal - st - om colls and embryonic st e m c e lls , 
until a cardiac-like tissue is formed, comprising a tissue-engineered biograft. 

20. (previously presented) The method of claim 19, wherein the porous 
polysaccharide matrix comprises an alginate polysaccharide. 

2 1 . (previously presented) The method of claim 1 9> wherein the porous 
polysaccharide matrix generates a scaffold, 

22. (new) A method according to claim 1, wherein said cardiomyocytes are fetal 
cardiomyocytes, neonatal cardiomyocytes, or adult cardiac cells. 



23. (new) A method according to claim 16, wherein said cardiomyocytes are fetal 
cardiomyocytes, neonatal cardiomyocytes, or adult cardiac cells. 

24. (new) A method according to claim 19, wherein said cardiomyocytes are fetal 
cardiomyocytes, neonatal cardiomyocytes, or adult cardiac cells. 
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